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LOW COST HOUSING IN EUROPE

By
Sydney Lenssen*
Peak production of houses in Britain was reached in

Ever since man first inhabited caves for shelter and
comfort, there has been a need for low-cost housing, and in

1968 when more than 400,000 new homes were produced - in a

no country so far, has this need been met in full.

country of 55 million people. Economic pressures which have

there is an excess demand.

Always

rippled round the World in recent years have reduced this

In the main this is because the

growth in population exceeds the net increase in modern

total since.

housing.

350,000.

At the same time, the term "low-cost" is relative

Last year, the achievement was just over

To guess what might happen in the future is diffi

to the society concerned and the standards which people in

cult, but it would be surprising if figures ever climb as

that society are prepared to accept.

high again as in 1968.

To be more specific, what happens in most developed

300,000 dwellings each year.

industrial communities is that land becomes scarce and there

The critical factor in all this is the "constraint on

fore expensive, and severe constraints are placed on the
resources available for housing.

For the foreseeable future, even if

the figures balance, new production should not fall below

the resources available" - what people are prepared to spend

House prices rise, and in

many cases exceed the cost that poorer people can afford to

money on once they are fed and clothed - what relative

pay or borrow.

priority a family attaches to a comfortable home and its two

Since homelessness is for the most part

socially unacceptable, governments go through all sorts of

or three year old car.

contortions in order to subsidize or help those people who,

many men and women can be afforded to work on home-building

if fully free market forces were allowed to dictate, would

and associated manufacturing.
In 1965, the British Government's aim was quite clear.

remain homeless or be forced to live in over-crowded, oldfashioned and inadequate homes.

In a famous White Paper, "The Housing Programme 1965/1970’
,’ it

Britain, to take an example, has a system of local
authority housing to help poorer people.

The attack on housing depends on how

set a target of 500,000 new houses or flats each year by

This method is

1970.

To achieve this at the 1965 level of productivity, said

fairly indiscriminate and subsidies vary from town to town.

the document, would mean involving 100,000 more men on house

Each year some 14 million people are re-housed in new homes

building sites, many of them skilled in various trades -

and about half of these pay rent for a local authority owned

bricklaying, plastering or woodworking. These men "just will

house or flat.

not be available.

its aspects".

questioned, but it is something of an achievement that Britain
will soon have a statistical balance between the number of

The US Housing Act of 1968 set a target of 26 million
new and rehabilitated units over the next ten years, 6 million

families needing a home and the houses available.

of them subsidised and presumably classed as "low-cost".

Of course, this does not mean the end of the housing
problem.

The industry will therefore have to increase

productivity greatly, and this means industrialisation in all

The standards and quality accepted in Britain might be

1969, the US total was 1.45 million.

Housing has to be in the right place, and it serves

In

Predicted output for

this year is put at 1.26 million.

no good to have 500 empty houses in the north if jobs are only

Labour pay rates are currently rising by some 15 per

available in the south.
Then there are 1.8 million homes in Britain classified

cent each year, the cost of new homes by about 10 per cent and

as unfit for human habitation by "Shelter", the national cam

interest charges remain high.

paign for the homeless, and about 4fc million houses are said

more and more people with moderate - no longer low - incomes

As in Europe, there must be

to be "in need of repair and lacking in facilities, up to

who have been priced out of the market for single residence

standard".

homes.
This leads to perhaps the best definition of low cost

A very real problem is that as the housing shortage
becomes less spectacular and as the "end" comes into view,

housing.

then society tends to be even less willing to help the less

designed to produce far more homes from the same manpower

fortunate and less prepared to devote an adequate proportion

resources, and for the most part it is aimed to cater for

of its national resources to housing.

those families who cannot afford to go to the free market.

For the last two years Britain has spent proportionately

It is that part of the housing programme which is

It is of course possible, by traditional means, to pro

less on housing than any other western European country.

duce low-cost houses - smaller cheaper houses or flats in

In 1968, the average percentage of gross national product

timber, steel, bricks or blocks - by organising the market

devoted to housing in western Europe was 5.3 per cent with

and spreading existing resources.

Switzerland leading at a figure close to 7 per cent and UK

impact, the numbers involved mean industrialisation or system

lowest at 3.7 per cent.

building.

‘Editor, Construction News, London, England.
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But to make a significant

Work has to be taken away from the dust or mud of a

piece-meal, open site and into a permanent or temporary
factory.

Military building in the US at around the same time pro
duced similar results - many preeast concrete units, not so

New materials and techniques, dry or quicker processes,
inreased mechanisation, larger components with continuous
production and careful quality control, better management
and closer ties between design and construction, improved

much panels, being used to build warehouses, workshops and
barracks with plenty of repetitive detail.
In Scandinavia, the position was slightly and interestingly
different.

Here the spur to panel building came from the

control of selection and delivery of materials, all these

large differential in the wage rates paid to skilled craftsmen

factors must be brought into play to improve what each man

and unskilled labourers.

can achieve for a given investment.

unproductive winter months made it economical to aim for short

Most important of all,

Also the weather during the long

teams of building men must be trained together to work in

building times out on site prior to buildings being weather

an organised fashion with long runs of repetitive work, which

proofed for final finishings.

could benefit low or high cost housing.

Britain was slightly different at the time.

In this land of efficiency and enterprise, the home of

With cheap

bricks and cheap labour, traditional methods could satisfy

Ford, it might be asked why factory homes have not already

a market climbing from 200,000 to 300,000 a year.

made the greatest strides.

was split roughly into two equal sections - private specu- •

larity of mobile homes.

One answer might lie in the popu

Another is the widespread use of

This tr'

lative housing for owner occupation, and publically finance*

timber framed construction which already lends itself to

local authority housing.

prefabrication.

local authorities controlled by elected representatives, and

Most important of all prior to George Romney's

1968 Act, was the lack of organised mass demand:

the client

wanting to build x-thousand units for the next five years.

In Britain there are about 1,400

most of them build what are called council houses for rent.
Although a certain amount of central control is exerted
from London by the Ministry of Housing in the form of loan
sanction, the authorities are largely independent.

Europe and the Growth of Industrialisation
As soon as the immediate aftermath of the second World

For a

long time, demand was very spasmodic and unorganised.

Little

War had sorted itself out, most European countries realised

attempt was made to group large projects together - as in France

that they had an urgent housing problem on hand.

to give the 500 to 2,000 unit type scheme which could allow

All thoughts

turned to prefabrication, and indeed many makeshift and
supposedly temporary mass-produced houses were erected.

the continuity required for early experimentation.
By I960, much of the experimentation and development in

Usually these were of one-storey, often made with a light

France, Denmark and Sweden had been completed.

steel or aluminium frame clad in asbestos cement sheet.

contracts, concrete panels were economic and successful.

Traditional house building resumed, mainly in brick and con

Given large

Other European countries were reaching the point where
industrialisation was recognised as necessary for any further

crete blocks.
In the early 1950s, the development of large concrete

expansion.

Engineers, architects and clients from England,

panel buildings was started in Scandinavia and France, the

Germany, Holland, Italy and elsewhere were all visiting

system which more than any of the other combinations of

French and Scandinavian companies and signing up licensing

materials was to make an effective contribution in the

agreements.
In the early sixties, the western European attitudes

industrialised field.
Nothing is new.

The fashion which was to sweep most

European countries, which was to become the main form of house
construction in Russia and Czechoslovakia, can be traced back
to the 1920's when it was used in Holland - the Occident
system.

Even earlier, 1910-15, the TJS architect Grosvenor Atter-

bury - said to be a pioneer of prefabrication - built panel
houses in New York City.

Although these early concrete and

plaster panels are said to have produced very satisfactory

In France,

for instance, where little housing effort had been made
between the wars and widespread destruction had made matters
worse, large panels offered a chance to use largely unskilled
labour for most of the building process - in the factory and
on site.

country;

a start has been made with various systems in HUD's

Operation Breakthrough programme, and several British firms
are licensing or combining with American construction firms
to pass know-how to this market.
This period, 1960-65, with its rapid expansion of systems'
ideas into new countries, signifies the start of the second
generation of industrialised buildings.

Heavy concrete panels

had shown a way to bring the house site into the factory.

houses, none of them became truly established.
In Europe the situation was now different.

seemed to be closely similar to the present position in this

Over one period of eight years, housing in France

was boosted from 65,000 dwellings per annus up to 300,000,

Now

came the time when the new ideas had to be applied more widely to hospitals, schools, college buildings and factories.

Pro

ducers of steel, plastics, aluminium and timber products
began to exercise ingenuity by producing designs suitable for
prefabrication into large units.

Most importantly, the new

building methods had to be designed to be economic for far
smaller schemes, say 50 to 100 houses or flats.

Finally the

with industrialised building making a large contribution

appearance of the finished products, mainly multi-storey blocks,

up to as high as 60 per cent.

had to be bettered, for already the nan in the street was

complaining about the ugly grey monsters.

Repetition was

and national building regulations became compulsory, so ironing

vital, but with a good experienced architect, this did not

out local variations which could hinder adoption of newer

necessarily mean the full barrack-like appearance of many

building methods. Bach country had to provide some artificial

early Prench and Russian projects.

stimulus to get systems off the ground.

The fashion an

enthusiasm for systems - taking Great

Given a start, the systems builders did not need long to

Britain now in detail for it is typical of what was happening

prove themselves in terms of construction costs.

elsewhere in Europe - was highl'

Britain's average two or three storey house built conventionally

successful.

successful, perhaps too

In 1964, sixty differing systems produced some

In 1965,

was reckoned to be about 10 per cent cheaper than its

16.000 dwellings and all the big contractors had one or more

industrialised equivalent.

methods of industrialised building on offer.

been overcome, and this year, Ministry of Housing figures show

All the est blished European names had invaded.

the factory house cost to be 3 shillings per sq. ft. cheaper.

Camus

Houses:

had ties with two or three English firms; Larsen and Nielsen

Industrialised

63/11 per sq ft (#7.67)

Traditional

licensed with Taylor Woodrow-Anglian; Balency, Siporex, Skarne,
ffcyt.be tong, Tracoba, Jespersen were all adopted by one firm

66/11 per sq ft (#8.03)

Already at the time of the Ministry of Housing's boosting

or more.

efforts, high blocks of flats could be built slightly cheaper

In addition, other established British firms who had

ij.

But by 1968 this imbalance had

with panels.

By 1968, competitive tenders were always won by

developed separately were having success, not necessarily with

the system builder, and a cost saving of around 5 per cent

lar^e panels.

was claimed.

These included Wimpey, UK's largest contractor,

This year, latest figures show panel systems

which had its 'no-fines' system of in situ concrete pouring;

saving 22/9 per sq. ft.

Bison

Plats 5 storeys and higher: Industrialised 96/9 per sq ft (#11.61]

all Prame of Concrete Limited, which started as a precast

flooring firm and developed a complete panel system; and Reema

Traditional

which ..lone for many years had pioneered British panel building.

119/6 per sq ft (#14.34]

Average manpower savings are not easy to obtain.

Three years later, in what was to prive a peak year for

Indi

vidual system values are usually guarded jealously and are of

syste.. builders, there were some 400 systems on offer, 150 of

obvious commercial interest.

which had bee : used at least by one authority.

from site to site, system to system, and from one firm to

But of the

Productivity rates also vary

55.000 dwellings erected 50,000 were built by the top 12

another, by as much as 4:1.

builders.

British contractor has claimed:

The

r.spects of big orders had excited too many

competitors ar.d finaneial failures abounded.
£,ven so, the

nowth in production was impressive.

Industrialised
Houses and Plats

It
Site man hours

could not have been achieved without t'^e re .irkable Ministry
of cousin-

.hite Paper mentioned previously.

1090

Factory man hours

Some spur was

Total

needed to force authorities to get on with, industrialised
housing.

To give an idea, one established

405
1495 hours

Trad itii
2140
285
2425

Set t get ’
.er and organise bigger, more continuous

contr cts, using labour saving methods, and the go-aheads and
lo r. sanctions will he granted quickly.
would take somewhat longer to approve.

Skilled to Unskilled in House Shell

Traditional housing

Skilled

The Government also

gave the gc-ahead and encouragement for authorities to
r.egoti 'te direct with the builder, rather than the obligation

79

585

Unskilled

184

382

Total

263

967

Last year the Building Research Station and the
National Pederation of Building Trades Employers reported the

to go for competitive tenders.

progress of work on a number of housing sites of two storey

This 1965 White Paper is important in so far as it shows

dwellings.

one way for a Government to positively encourage a trend.
(Extracts are included in the appendix.)

This political action
(See Diagram 1, page 12)

was the British equivalent of steps taken by the Prench Govern
The distribution of man-hour requirements showed a range

ment in I960 when it awarded several five years contracts,

of just under 600 man-hours a dwelling to just over 1900 man

each worth 1,000 dwellings a year.
Sweden acted differently again.

hours a dwelling with an average of about 1110 man-hours.

Here the Government in

These included all work on site, sub—structures, super

I960 offered to pay for part of the capital costs of setting

structure and external works.

up factories and gave 5 year loan guarantees for developments

This average is considerably less than the national

of more than 1,000 houses built by industrialised methods.

average generally taken to be of the order of 2000 man-hours

In Denmark, interest rate subsidies and loan guarantees
in the late fifties helped to establish system builders.

per dwelling.

Then

Average requirements for speculative development, local

in I960, legislation decreed that at least 2,000 system built

authority traditional and local authority system building were

flats or houses must be built — 6 per cent of normal output —
3

The fashion for reaching for the sky was just about over,

1080, 1200 and 1070 man-hours per dwelling respectively.
Speculative development and local authority system were built

except for the largest towns where land shortage was overriding.

significantly faster than local authority traditional building.

The new systems, proven economic for multi-storey buildings,

No complete explanation was given for the differences in
productivity on the different sites.

Statistical analysis

were set to compete lor low work because their obvious appli
cation was about to disappear.

Architects began to realise that

revealed that such things as the size of the dwellings, the

high density living could be achieved with low-rise buildings

size of the contract, the rate of building or the number of

and did not necessarily entail high point blocks.

house types taken individually had no consistent effect.

cheaper than high-rise and socially more acceptable.
Host noticeable of all, and certainly of the greatest bene

Sites with few house types, long experience by the
builder of building the particular house, or builders offering

Low-rise was

fit to the building industry as a whole, was the effect that

continuity of employment for the ope atives, showed an average

system builders had on themselves and other traditional builders.

man-hour requirement of 940.

Here was the widest benefit of the competition from new ideas.

Apparently the figures in the study correspond closely

An industry which had been struggling for generations to cut

to those found by Roberta Shippam for public housing projects

down on the number of variations on o:fer and standardise, with

in the U.S.A.

little success, saw sud enly that it must be possible to pre

Architecturally, the middle sixties showed a great
improvement on system sites both in Britain and Europe.

fabricate roof trusses, doors and windows; size ranges could
be agreed, along with room heights.

Designers began to appreciate the value of stepping and

If the system builders could standardise and sell stan

breaking up the long slab blocks, the value of intermixing

dard floors, walls and fittings, then why not the building

high blocks with conventional two ?nd three storey houses.

developer.

Communal landings, large balconies and split levels were
used to breal up the large areas of flat concrete.

Company Profiles

The vast

To gauge how effective the British systems drive, consider

expanses of brightly coloured plastic panels, common in early
the following table of local authority industrialised dwel
days, grew rsre.
lings:
many local authorities caught on to the systems' boom
with enthusiasm, seeing not only a way round the shortage of

Tenders Approved

Completed

skills but the finished estates as symbols of achievement,

Percentage of
Local Authority
Houses

politically the sight of several 20 storey plus blocks was

1964

30,047

17,171

14.4

thought to be a winner, and councillors were often heard to

1965

45,564

25,527

19.2

boast of how their districts were being miraculously trans

1966

65,481

37,494

26.3

formed .

1967

71,465

49,049

30.8

In all this welter of excitement, growing slow'ly from the

1968

59,340

50,569

34.2

end of the second V.orld Par into a roaring success in the mid

1969

35,244

53,119

38.0

sixties, one ospect had been pretty well neglected:

1970 (1st i year) 5,684

the human

angle.

How were people managing to live in these new environ

ments?

Were they happy?

In high blocks especially, there grew very rapidly in
1966 and 1967 a widespread conviction that high living was
sociologically harmful.

Loneliness became the key-word in the quiet corridors

between lift and flat on the umpteenth floor.

There were genuine problems too.

Housing

managers and local authorities did not have the flexibility
of housing available to transfer families from the high blocks
when the second and third child arrived.

impressive

The figures of tenders approved show a disturbing

reversal which will be explained later.
But it should be emphasised that all was not so simple.
Even among successful firms, progress has been difficult and
costly.

As an example the following quotations come from

the annual reports of John Laing, one of Britain's largest

Fanned by the news media, public attitudes went into
rapid reverse.

enough.

The new smart blocks did not allow

neighbours to chat over the garden fence or congregate in the
street.

The figures showing completions, rising from just over
17,000 in 1964 to more than 55,000 last year, are

Young mothers did

and most progressive contractors, a firm with six systems
capable of building houses, flats, offices, warehouse, schools,
etc.
1964:

"As planned last year we have been pro
ceeding with the erection of factories to

not feel secure looking down from 100 feet up on the children

produce Jespersen units at Livingston, Hey-

playing below, even if the traffic was segregated.

wood and Andover.

At the same time, the British Government was beginning to
count the cost of building high, sometimes as much as twice
the cost of building low.

It introduced "cost yardsticks"

within which authorities had to abide if they were to be given
loan sanction.

Each of these factories

will be in production this year and the first
houses will be constructed at Livingston New
Town by the end of June 1965.

The Andover

factory will be 8upplying a eeriee of towns In

Southern England and the first order for units

of it.

from the Heyvood factory has been received

difficulties have occurred in persuading local

from the Corporation of Oldham.

authorities to accept the disciplines which

"With sophisticated systems such as

At Heywood and Livingston, however,

this type of construction requires.

Jespersen we are trying to change the concept

I am

glad to be able to report that towards the end

of building as it has developed traditionally

of the year further orders were received for

over the centuries.

both these factories so as to assure them

What we are really doing

f

is setting up an assembly line and although

a reasonable rate of production during 1966.

our volume of production may be much smaller

We are continuing our efforts to show local

than is the case of industries such as motor

authorities that if they are to achieve the

manufacturing, we nevertheless have to ration

targets of house production which have beer

alise the whole of the process and see that

set for them, industrialised building is the

the sub-assemblies arrive in the same meticu

only solution which offers any hope of success.

lous way that is necessary in any other

"Other forms of industrialised building

industry.

such as Laingwall and Sectra have been used

"To do this means that we have to change

successfully in a number of projects through

not only our own ideas, but even more important,

out the year - Laingwall for offices;

Sectra

those of man- of our traditional suppliers

for housing, particularly in Northern Ireland,

so that we can gear their production in with

Birmingham and Bradford, and also for the con

our own.

struction of accommodation for students and

"Industrialised building also calls for

nurses in various parts of the country."

an operative with a different concept of
construction work from that which obtains at
the present time.

"In the field of industrialised building

He must be a man who is

I have already referred to the vigorous manner

trained to work under clean factory conditions

in which we are dealing with the losses arising

instead of muddy, dirty, somewhat casual site

from development, the introduction of sophisti
cated types of construction on sites and from

conditions and his whole attitude has to be
acclimatised accordingly.

under-utilisation of capacity.

He may even have

"In the 12M Jespersen system 520 dwellings

to be skilled in a multitude of crafts instead
of a single craft as is the case at the present

were completed for the County Borough of

time.

Oldham in about half the time taken by
traditional methods.

"A new approach such as this involves

Similar schemes are

many problems including some for the client

under construction in Manchester, Bolton,

himself.

Blackburn and Macclesfield and are already

He sometimes finds it difficult to

realise that we can give him a better job at

deomstrating their advantages in both speed

a reasonable price, and possibly a lower

and quality of finish.
"In the South of England the year s w the

price, by use of these new systems and he also
has to be persuaded that to make a success of

substantial completion of an £8 m 12M Jespersen

what is being done he himself must be willing

project for the Armed Services where more than

to plan within the system.

2,000 dwellings have been erected on seven
separate sites within 18 months.

"More than this, while other industries

"Two further 12H Jespersen factories

have built up their production techniques

came into operation during the year and

over comparatively long periods we are trying
to do all these things in a matter of two or

increased demand is expected in respect of

three years".

both the Southern Factory at Andover, Hampshire
and the Horth-Weetem Factory at Heywood, Lan

1965:

cashire.

"As forecast last year the three factories

In Scotland it has not proved possible

producing 12M Jespersen units came into pro

to maintain a satisfactory level of orders to

duction in the middle of the year, and orders

keep the existing factory operating at an

for houses in this method of construction have

economic level and we have, therefore, reluc

been placed by a number of authorities.

tantly decided that if this position is not

This

applies particularly to our Andover factory

righted by the time that our present commit

which has a continuing programme of work ahead

ments are completed, we will cease production.
5

implications for the construction industry

"Although fully industrialised building
is now traditional in many countries of

generally which have not yet been fully

Western Europe it was always expected that its

resolved.

introduction into the highly conservative

affected by the fact that the design criteria

British environment would not be easy.

Our activities in this field are

for a new code of practice are not expected

At

to be issued until the middle of 1969 at the

the time the decision was made to proceed with

earliest.

large-scale capital investment in this field

This indecision has resulted in

indications were that the demand for homes

considerable delays, in much added expense

would be greater than the industry's capacity

to existing contracts and in difficulty in

to meet it.

selling forward.

As a result of the 1965 and 1966

It is disappointing that

this should be so, particularly as problems

economic measures effective demand within the

on existing contracts are now virtually all

industry has been less than capacity and this

resolved and these projects are again pro

has made the problem of progressive develop

gressing smoothly.

ment incomparably harder."

"We believe that the movement towards the
1967:

use of larger components in the building pro

"A major effort was made in the further

cess will continue and Jespersen and our other

development of our own in-situ and industria

building systems are demonstrating that they

lised systems, including the evolution of

can meet the needs of this trend."

designs which both satisfy the revised Ministry
of Housing standards and are efficient and
economical to build.

1969:

This development work,

Due to the severe decrease in the

although both arduous and costly, is now

demand for local authority housing our system

well advanced.

building capacity has been materially under
utilised but we have, nevertheless, completed

"Last year reference was made to some of
the major problems that had been encountered

over 6,000 dwellings for a large number of

in developing and launching the 12M Jespersen

authorities during the year and I am parti

method of system building for homes.

cularly glad to report that since the end of

In 1967

the year we have negotiated a £7 million

substantial additional provision has been made
for factor;- depreciation and while further

extension to our existing £11 million

losses were sustained on the completion phase

Jespersen contract at Southwark."

of the first series of contracts, in the pro
This sequence of annual reports shows just what trouble

cess the gre t increases in both speed and

a major company can have in establishing acceptance of a

and productivity of construction by the 12M

good system - Jespersen.

Jespersen system have shown themselves to be
fully up to expectations.

These reports for shareholders do

not tell the full story of financial losses and frustrated

The profitability

of this system depends on a sufficiency of

people.

orders to meet the considerable development

system which started as tried and tested from Denmark and

The company lost a huge amount of money with a

and other fixed costs.

which has now become one of the most successful in Britain.
Just to balance the picture, consider Wimpey's No-fines

"In the South the current order position
is satisfactory, with a number of large con

system, a method which has been used to build more than

tracts for London boroughs in progress or due

£ million homes in Britain.
This total itself might sound frightening, unless com

for early commencement, although inadequate
de.uand has made it necessary to close the

peared with the gigantic figures quoted for Russian cities.

Scottish factory and indications are that the

But as a compliment to the planners and architects, it is

Lancashire factory, though reasonably loaded,

true to say that only a Wimpey man or an expert would be
able to recognise most No-fines buildings - the 250,000 does

will not be fully utilised during 1968/69."

not mean so many standard dwellings, all much the same.
1968:

The No-fines system is not really a system at all, for

"After several years of planning, develop
ment and site experience our Jespersen

all the work is on-site and in-situ.

industrialised building system began to show

made of single sised coarse aggregate and cement is poured

A cellular concrete

Into standard modular shuttering units, with doors and win

its potential and worth during 1968,

dows fixed into jigs in the shutters.

"Although we were not directly concerned

Nor multi-storey work,

u p to 22 storeys at present, a dense reinforced concrete

with the collapse at Honan Point this has had
6

Anong heavy concrete panel systems, the secret was to

frame is poured between the no-fines panala at a staggered

keep jointing simple and cheap, as well as waterproof, wind-

tiaa intervals to gain tha necessary atrangtha.
This system or non-ayatan la rightly elaasad aa indus

proof and capable ot taking movement safely.
One system brought to England from Denmark was Larsen

trialised, and it has led Britain's systam building league
tables all the way.

Wlnpey has constructed houses for nora

and Nielsen - licensed to a combine of Taylor Woodrow and

than 260 authorities, and yearly production of no-fines

Anglian Building Products - a national contractor and a

over the last few years, runs aa follows:

precasting firm.

lo-flnes homes completed by Wlnpey

neatest of all joints.

England & Wales

This system had perhaps the simplest and

Scotland (Approvals Given)
(See Diagram 2, page 12)

1964

9,085

WA

1965

10,271

3,504

1966

12,085

5,141

serrated teeth giving a bond between the in-situ concrete and

1967

14,420

4,683

the precast floor.

1968

10,031

4,638

1969

11,077

The flooring unit just sits onto the wall units with

Light steel is laid along the line of

the joint to control cracking and take certain tensile forces.
The only tie between floor and wall is the occasional strap

HA

hooking over the lifting eyes and positioning bolts, the
Wimpey's No-fines is certainly Britain's most success
ful system by far.

strap being fixed back into the floor and screed.

It has been used and continuously developed

This was the system used at Ronan Point - the infamous

for nearly 25 years, and is in reality a rationalised and

block 22 storey of flats which collapsed partially on

carefully planned method of conventional in-situ concreting.

May 16, 1968, in East London.

Called a system, it enjoyed all the benefits of Govern

It was and still is an attrac

tive and successful system, which complied with all the then

ment encouragement during the first years of the sixties.

recognised criteria and building regulations.

Then when Ronan Point came and doubts arose about structural

up to then to build more than 2,500 dwellings in England alone.

stability of high blocks, then the "Ho-fines" method reverted
in people's minds to a conventional approach to building.
last in the list of individual systems, consider Concrete
Limited which produces Bison Wall Frame units.

This company

started as a precaster, specialising in floor units.

With

the systems boom, a complete system was introduced, Concrete

It had been used

Four people were killed early in the mroning when a gas
explosion ripped out exterior wall panels from the 18th floor
flat.

Pressure from the explosion pushed out the wall, bent

up the ceiling, pushed down the floor, and the debris load
and unsupported flats above and below cascaded down to the
podium level - built with in-situ concrete.

The incident

being responsible for the supplying and erection of the large

provoked a frightened reaction among high block dwellers

panels and floors - the shell - handing back to a main con

all over the country.

tractor or the client himself for finishings.

cards".

The following is the statistical record of Britain's

The collapse was likened to a "pack of

A public inquiry was ordered.

Before reaching its fin-1

most successful concrete panel system:

conclusions, the Government orde ed gas to be taken out of all

Tear

England and Wales

similar large panel

1964

612

1965

1,595

1966

2,733

Scotland (Approvals Given)

blocks which did not satisfy

criteria, on the basis of interim conclusions

certain

formed by the

experts.
938

1967

2,573

1,141

1968

3,624

539

1969

5,009

999

Then with the final report, which became even stricter
in its conclusions, there was further panic amongst the
public, fired by newspaper and television reporting.
The main structural engineering conclusions produced by
the Griffiths tribunal were:

From these three companies, it can be seen that although
the Government was keen to see system building given all

System Building
The problem of progressive collapse has not been

encouragement, this did not remove competition in any way.

considered by most structural engineers concerned

The system builders were competing among themselves and to a

with the development of tall system-built blocks.

growing extent with the traditional methods.
In addition to Ronan Point, it is probable that
Design development of a closed system - an industrialised
building technique which is only compatible with itself and
not interchangeable - is obviously a long and slow process.
It is rather like the Tolswmgen;

a considerable number of other system-built blocks
are susceptible to progressive collapse of a like
nature.

after a period of years,
Progressive oollapse is not an inevitable fea

every pleoe or component might be ehanged bat the overall
ture of high system-built bloeks.
appearance usually remains the same;

It can be

modifications are designed*
avoided by the introduction of sufficient steel

tested, proved and then incorporated in the current nedel.

reinforcement to give continuity at the joints, and

for sociological reasons, were for the time being just about

the adoption of a plan-form which provides for the

finished by the incident.

How could a body of elected repre

arrangement of the load-hearing walls in such a way

sentatives - the local butcher and baker - which might already

that the load is carried by alternative paths if

be faced with a strengthening bill, be persuaded by the systems

part of the structure fails.

builder or its own architect that it ought to choose a high
block.

The cost of these measures would not make this
type of building uneconomic.

The current position is that Britain is at the start

It was demonstrated

of the third generation of system building - or low cost

at the inquiry that some large concrete panel

housing.

buildings are already designed and built in this way.

All building designs have been modified where

necessary to cope with the new regulations.

All building

Because the Code of Practice on Wind Loading
methods have to compete on an equal footing, for the
is out of date, other high blocks may not be
Government is no longer prepared to give any positive induce
designed to withstand the maximum windloading which
ment to authorities to build with factory components.

This

thav may experience in their lifetime.
might have to change.
Because the Fire Regulations deal only with

On balance the achievements of British system builders

the fire resistance of individual components and

have been good.

not with the effect of heat on the structure as a

Many houses and flats have been built which

would otherwise have not existed without a radical switch

whole, other system-built blocks may be liable to

in the country's resources.

progressive collapse as a result of a fire.

Of that there can be no doubt.

Nearly one half of Britain's schools are system built

Recommendations for Existing Tall Blocks

and a substantial part of its hospital building programme.
Undoubtedly, industrialised building is here to stay.

All blockMfcre? six storeys in height should

A former Minister of Public Building and Works in

be appealsed by a structural engineer who should

Britain used to say:

consider:

"When I reckon that in the next 30

a) whether they are susceptible to progressive
collapse

years, Britain is going to build as many square feet of

b) whether they have been designed to resist
adequately the maximum wind Fbadings which
they may experience

as it has built so far in its history, then I ''now that system

accommodation - homes and offices, warehouses and schools -

building must play a vital role."
And yet, the current situation in Britain is bleak.

c) their behaviour in the event of fire
Last year, a survey of the 14 largest system builders con
In blocks that are judged to be susceptible to

ducted by the National Federation of Building Trades Empl- yers

progressive collapse, measures must be taken to

showed that firms were operating at 40 per cent of their

strengthen them to eliminate this risk, and the

capacity.

gas supply should be turned off until this has been

This year, the same figure is likely to i l l to 28 per

d one.

cent.

Blocks which have not been designed to deal

Taking all systems builders, then 1969 showed that

average usage was only 25 per cent of capacity and this will

adequately with wind loads, or where progressive

probably fall to 18 per cent this year.

collapse may too readily be precipitated by fire,

closed their factories and are trying to salvage what they

should be strengthened.

can in a depressed market which, perhaps understandably,

Pending the introduction, drafting and approving of

resorts back to traditional construction where possible.
In this necessarily brief and sometimes subjective

new building regulations the Ministry of Housing issued what
is known in Britain as Circular 62/68.

Many firms have just

account of the growth of industrialised housing in Western

This required all

Europe, it is difficult not to end up with a somewhat bleak

blocks, system built or conventional, over six storeys to be

impression.

scrutinised, and if necessary strengt! ened to withstand a

1970 is a difficult year - system building or

series of arbitrary loadings - to simulate an explosion -

low-cost housing is at the start of another era which is almost

and boosted wind force requirements.

certain to be just as difficult as its birth and initial
development.

Much of the strengthening work, not all, is now com
pleted.

Construction as an industry is almost as old as

the hills, it is resilient and resistant to change.

Ko official figures on cost are available although

But changes must come, however painfully, and this

estimates put the total in excess of £30 million (#72 million).

account should give a basis for optimism and encouragement

The real loss - including lost rentals, moving expenses and

to those people, architects, engineers and building firms

redecorating etc. is far greater.

who are eager to see a greatly expanded attack on the housing

The Government has agreed to pay just under half of the

problem, a determined drive to improve home and living stan

strengthening or modification cost incurred by authorities.

dards more quickly, if never quickly enough.

High system blocks, already under severe pressure by 1968
8

To the industry, the company profiles should sound a

B. The Part of Housing Authorities

warning not to allow politically inspired enthusiasm to blind

4.

judgement of commercial realities.

Operating Conditions: Over the past few years many

of the best firms in the industry have put a great effort
and much capital into the development of new techniques, but

Appendix:

this effort will be wasted unle s these can be given the
conditions to operate really effectively.

Extracts from the Ministry of Housing and Local Govern

the clients must play their part to ensure:-

ment's circular 76/65, which followed the Government White
Paper "Housing Programme 1965-70".

This means that

a) that the firms have continuous programmes, and

The circular was aimed

sites are ready on time so that the flow of

at local authorities and was intended to pave the way to

operations is never held up (this condition

building £ million houses and flats a year in Britain - a

involves a rational organisation of pre-contract

target later abandoned because of financial crises.

work on the part of local authorities and careful
planning at all stages, full co-operation between

Industrialised Housebuilding
1.

departments, and a central progress-chasing system

I am directed by the Minister of Housing and local

to ensure that everyone keeps to the timetable);

Government to refer to the White Paper "Housing Programme

b) that industrialised building is concentrated for

1965-70" and to say that the Minister proposes to launch a

preference on the larger amd more straightforward

concentrated drive to increase and improve the use of indus

sites where it can be used to greatest effect;

trialised methods in housebuilding for the public sector.
c) that the number of plan types in a scheme is kept

This circular sets out the need for industrialised house

down, and satisfactory types are kept in use to

building, and the benefits it can bring to local authorities;

enable the industry - and the client - to get the

what it involves for the industry, the client, and central
government;

advantages of long runs.

and the Government's intentions for the

immediate drive.

5.

The circular supersedes paragraphs 15 to 17

and 21 to 28 of Circular 21/65.

The advantages for housing authorities:

These con

ditions are not easy, but keeping to them can bring great

It does not deal with issues

advantages to local authorities and their tenants:

of the total housing programme (either national or local)

On numbers: this is the only way to build the r.umter

of which the industrialised programme will form part.

houses we need (the figures show that something like
2.

If the 1970 programme of 500,000 houses a year were
40 per cent of public sector housebuilding will need

all to be built at the present level of productivity this would
to be industrialised by 1970.
mean bringing 100,000 more men onto housebuilding.

This means that for

They just
large housing authorities, which can make the best use

will not be available.

The industry will therefore have to
of new methods, the proportion will need to be higher);

increase productivity greatly, and this means industrialisation
On speed of erection: most industrialised techniques
in all its aspects.
show worthwhile savings over traditional and in some
cases the savings are quite remarkable:

this cuts the

What Industrialisation Involves
period of unremunerative loan charges, and so saves
A. The Industry's Part
3.

money;

The term industrialisation as used here covers all

On price: for flats (both high and medium-rise)

measures needed to enable the industry to work more like a

industrialised techniques are already on average slightly

factory industry.

cheaper than traditional.

For the industry this means not only new

For two-storey houses indus

materials and construction techniques, the use of dry processes,

trialised building is not yet cheaper on average but

increased mechanisation of site processes, and the manufacture

efficient organisation of supply and demand can bring

of large components under factory conditions of production

down the production costs of both flats and houses sub

and quality control;

but also Improved management techniques,

stantially, and arrangements are being made to see that

the correlation of design and production, improved control of

the client benefits (see paragraph 10 below);

the selection and delivery of materials, and better organi
sation of operations on site.

On design: the use of carefully-prepared standard

Rot least, industrialised

designs (see paragraph 8 below) will release scarce

building entails training teams to work in an organised fashion

professional time to concentrate on raising the quality

on long runs of repetitive work, whether the men are using

of layouts both for industrialised and traditional building.

new skills or old.

This is important, as the large-scale use of industria

For this purpose, Industrialised buildlag

can Include schemes using fully rationalised traditional

lised building will create both new problems and new

methods.

opportunities in the environmental treatment of resi
dential areas.
9

The aim of all authorities should be by

careful attention to groupings, layouts and landscaping

where a local authority propose to obtain a tender by

to use industrialised building to improve the environ

negotiation with one firm it is suggested that they first

ment.

approach the Ministry for advice on cost levels.

One aspect of this is the creation of traffic-

free areas and a Design Bulletin on this will he
published shortly;

11.

Matching supply and demand: The Agency will keep

records of the production capacity for individual systems and

On constructional quality: industrialised methods
facilitate quality control.

They should therefore pro

their reasonable areas of operation, and will advise local
authorities on systems suitable for the authority's needs and

vide houses of a more even and reliable standard of

available locally.

quality, and be able increasingly to provide a higher

with groups of authorities programmes to ensure the most

standard than can generally be obtained by traditional

efficient use of good available systems.

The Ministry with the Agency will work out

methods at comparable prices.
C. The Government's Part
6.

The Future

The Ministry and the National Building Agency are

working closely together on industrialised house-building.
Broadly the Ministry retain the policy responsibility and
take the lead on user requirements and relations with local
authorities, whilst the Agency act as specialist consultants
and take the lead on constructional techniques and relations
with the industry.
7.

17.

As the drive develops it should be possible to use

the new methods more flexibly than in the initial stages,
long runs and careful phasing making for continuity of pro
duction will provide the conditions in which industrialised
building will become both more economical and more adaptable.
While the immediate drive is going forward the Ministry and
the Agency will be considering how best to promote further

Appraisals: The first step has been the appraisal

of systems, which is being done by the Agency.

Where a

progress.

There are a large number of possibilities, but

there are two broad lines of advance which are worth mentioning.

system is found satisfactory an appraisal certificate is

The first is the further development of existing systems to

issued.

take more account of user needs without loss of economy.

This certifies that the system is sound and suitable

for 60-year loan sanction.

It also gives information on the

There

is a fruitful field here for collaboration between sponsors,

likely level of maintenance costs, the limitations of the

with their knowledge of the economics of production, and local

system, special features, etc.

authorities, with their knowledge of user requirements.

8.
plans.

Plan approvals: Next will come the appraisal of further
This will be carried out jointly by the Agency and

the Ministry.

The opportunity will be taken to encourage

The

second is the development of a broad-based national system of
component standardization bringing together both proprietary
and non-proprietary components.

The aim here is to secure a

sponsors to prdduce designs which are adapted to the require

range of components which are compatible with each other,

ments of tne individual system, produce dwellings good to

although produced by many different firms, and which can be

look at, and reflect the findings of recent research on user

combined in many ways.

needs.

reconcile long production runs for components with more variety

Plans will be certified as complying with Parker

If this approach is successful it will

M rris or Manual standards, but in practice it is the Parker

of building design.

The Ministry and the Agency are already

Morris plans that will be most used because - as indicated

working on development projects which are moving in this

in paragraph 35 of the White Paper - housing authorities

direction, but this is not the kind of development in which

will be expected normally to use plans incorporating Parker

quick solutions can be expected.

Morris space and heating standards.
Appendix 3
9.

Agremer.ts: Authorities will have seen references
Appointing the Contractor

to the new body being set up to operate a system of "agrements".

This scheme provides for the certification of new

materials and components, and will thus be complementary to
the Agency's work on appraisal of whole systems.
10.

Nationally agreed prices
1.

As part of the assistance which it is offering to

local authorities in the industrialised building drive the

Regional prices: The Ministry are negotiating regionalMinistry intends to enter into price agreements with system

prices with some sponsors.

These should speed up negotiations

sponsors for a range of the various types of standard dwellings

with individual authorities and give considerable advantages

they are offering.

to both sponsor and client by enabling the local authority

negotiations on individual schemes, but should help to ensure

to make a close assessment of their financial liability from

that the financial benefits of large-scale production in long

the start.

The Ministry and the Agency are further exploring

These prices should not only speed up

runs are passed on to authorities.

These price agreements,

what are the conditions for getting the most economic use of

which will also cover preliminaries, external and site works,

resources, and what price savings could be obtained if pro

will represent a firm commitment on the part of the sponsors

grammes could be grouped to give these conditions.

to enter into contracts with local authorities on the basis

Meanwhile

of the prices and conditions set out in the agreements.

When

Briefing the contractor

several systems are recommended to an authority ty the National

5.

Building Agency, information will be given on the agreed prices

Many advantages flow from the appointment of a con

tractor for industrialised building at the earliest stage

by the Ministry, thus enabling the authority to select a

(see para. 6 below).

system suitable to their needs with the prior knowledge of

prices and supply from the Ministry and the Agency should help

the level of cost involved.

authorities to do this.

The local authority can then, in

The availability of information on

agreement with the sponsor they select, apply the agreed prices

The following procedure is recommended:—

to tneir own scheme in the confidence that the resulting con

a)

tract sum is likely to be acceptable for loan sanction when
application is made to the Ministry.

The local authority on the advice of their own
architect, or a consultant employed by them,

In medium and high

prepare a design brief.

density schemes the principles set out in Circular No. 40/63
for ensuring that the building heights and block forms
selected give value for money will continue to apply.
2.

b)

The architect prepares a preliminary layout.

c)

The architect studies a short list of systems on
offer to ascertain how far each can meet the main

This procedure provides a basis which enables sponsors

points of the brief, and what the comparative costs

to compete with one another both in the quality of the dwel

are likely to be (on the basis of the agreed prices).

lings offered and in price, not on individual contracts, but
It is sufficiently flexible to enable

d)

them to quote their most favourable rates for the localities

e)

on a national basis.

in which they are best able to work.

All firms offering a

particular scheme.

share of th-: market in the localities most suitable to

6.

themselves, and those systems having the best combination of

The aim should be to set up, right from the pre

liminary layout stage, a close and effective liaison between

quality, price and productivity should be able to secure con

the local authority's architect, with his knowledge of user

Sponsors will

needs and environmental requirements, and the sponsor, whose

have opportunity to revise their quoted prices at reasonable

knowledge and experience of production and erection techniques

intervals.

can be brought to bear on the financial effects of particular

The wav to use nationally agreed prices
3.

The sponsor collaborates with the local authority's
architect on the application of his system to the

sound system at a competitive price may expect to attract a

tinuous production under optimum conditions.

The authority decide which system they will use.

design solutions.

To this end, it is essential that the

selected sponsor should be given a design brief and full

If full benefit is to be derived from this approach,

authorities should avoid having a succession of small schemes

weight should be attached to his contribution to the planning

each using a different system.

of the job, subject to the final responsibility of the local

Wherever possible, each con

tract should be for 100 dwellings or more.

Nor should authorities

regard the nationally agreed prices merely as a first sieve in
selecting firms whom they will invite to tender on a competi
tive basis.

If authorities are in any doubt about the appli

cation of the agreed prices to a particular site or contract,
the Ministry's officers will advise.
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authority's own adviser.

D IA G R A M 1 - The man hour requirem ents fo r va rio u s types
of houses and the split between variou s trades. V a lu e s are
derived from a joint survey in 1969 by the Building Research
Station and the National Federation of Building T ra d e s Em
p loye rs.

United Kingdom - An attractive and varied arrangement of flats and maisonettes using
Britain’s most successful precast concrete panel system, Bison Wall Fram e. Concrete
Ltd, the firm responsible for Wall Fram e, does the structural design, manufactures
and erects the building shells. This system is now licensed in the United States of
America.

United Kingdom - Another example of Wall Frame flats completed in 1968 in Rugby,
England. Note the sculptured concrete around each window, which unfortunately does
not relieve the drab uniformity.

D IA G R A M 2 - D etails of the floo r/w all joint used fo r the
L a rse n Nielsen system block which failed after a ga s ex
plosion at Ronan Point. Note the lack of continuity between
the concrete elements and a lso the ease of assem bly which
led to the adoption of this particular method.

United Kingdom - 12M Jespersen, the Danish panel system brought to Britain by John
Laing, and after considerable losses firmly established as a systems leader. This
picture shows how low-rise developments can be successfully designed using panels.

United Kingdom - Inside an industrialised housing factory - belonging to Taylor Woodrow
-Anglian - at Norwich. This is the floor casting shop and the steel cores for form ing
floor slab voids can be seen lined up for insertion into a steel mould. Successful
factories depend vitally on layout, craneage and plentiful storage, as w ell as the ever
necessary continuity of orders.

United Kingdom - Another example of what Wall Fram e can achieve, and the better
appearance to be gained by using different coloured aggregates in the concrete and
stepping the building lines.

United Kingdom - Ronan Point, the 22 storey block of flats which partially collapsed
following a gas explosion in May 196s. The incident led to revision of building regula
tions in many parts of the world; it depressed the market for industrialised flats at a
time when system builders were struggling to maintain a flow of orders; and it marked
the end - for the time being anyway - of most 'high livin g ’ construction, a fashion
already dwindling for sociological reasons.

United Kingdom - One method of erecting panels - in this case Taylor Woodrow-Anglian
who brought the Danish Larsen Nielsen system to Britain. In this 10 storey block in
London, a block of 40 flats was erected in '20 working days.
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United Kingdom - London’s first major industrialised housing estate, for 562 homes,
at M o rris Walk in Greenwich. This aerial view shows the sort of size which early
British projects needed in order to be viable.

Denmark - Another example of 12M Jespersen, this time as used in its home country.
Note the use of balconies to break up the line of the slab blocks - not all together a
successful ploy, but useful in a sunny country where the line of shadow can give varyin
appearance during the day.

A lge ria - A Tracoba block of concrete panel flats badly damaged by an explosion at
ground level in one of the rooms. The block continued to stand and support its 12 or
m ore storeys, so proving that panels can be jointed sufficiently well to maintain
continuity in the event o f an extraordinary incident.

USSR - One of the more horrific aspects of what housing authorities can be tempted to
aim at, trying to exploit the benefits of repetition. This site is in Leningrad and is
being developed by the Lengiprogor Institute.

s ::S :

Japan - Precast concrete panel building near Osaka by Takenaka Komuten Co. The
system is known as ICS, Integrated Construction System, and this first building was
completed this year.

USSR - A 17 storey slab block on Peace Avenue in Moscow. The 400 flats are constr
in what are called “vib ro-rolled ” panels - the appearance leaves much to be desired.
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USSR - Another development in Moscow, this time on Lenin Prospekt. Use of varying
heights and staggered diagonal lines can be seen to improve appearances to a degree at
least.

Czechoslovakia - Composite picture showing an industrialised housing scheme just outside Brno, erection methods and
final appearance. Note the column and slab floor approach, walls and cladding being added later once the structure
has been made continuous - something of a “belts and b ra ce s” approach but perhaps advisable after the Ronan Point
progressive collapse.
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